ABSTRACT BACKGROUND: Malocclusion, though not life-threatening, is an important public health issue, which has a large impact on the individual, causing discomfort, social and functional limitations. OBJECTIVE: To evaluate objectively orthodontic treatment needs in Nigerian schoolchildren and the impact of malocclusion on their quality of life. METHODS: This cross-sectional study involved schoolchildren aged 12 to 16 years from four randomly selected secondary schools in Lagos, Nigeria. A prestructured questionnaire was administered and a clinical examination was conducted. Occlusal status was assessed for each subject using the Dental Aesthetic Index (DAI). Oral Health Impact Profile-14 (OHIP-14) was also evaluated. RESULTS: There were 410 (50.9%) females and 395 (49.1%) males aged 12 to 16 years. Mean age was 14.5 ± 1.3 years. Irregularity of teeth was the most prevalent malocclusion. Generalised spacing and midline diastema were seen in 59% and 31% respectively; crowding in 43% of the schoolchildren. Other occlusal anomalies were recorded. There was no statistically significant difference between the sexes. Over one third of the study population did not need treatment, treatment was mandatory in 24.3%, elective in 21% and highly desirable in 17%. More females than males did not need orthodontic treatment. Oral conditions had no effect on the quality of life of 85.3% of the study sample. CONCLUSION: Most Nigerian schoolchildren were found to have a dental appearance that needed orthodontic treatment. However, components of the oral conditions impacted on the quality of life of a few subjects. Psycho-social need is very important in orthodontic diagnosis. WAJM 2010; 29(6): 417-424.
INTRODUCTION
Any irregularity in the occlusion beyond the accepted range of normal is regarded as a malocclusion. 1 It could occur as a result of hereditary, genetic, or environmental factors causing psychosocial problems, problems with oral functions and greater susceptibility to trauma and dental disease problems in the affected individual. 2 However, the effects of malocclusion differ individually and as a result the objective assessment of malocclusion may not correlate with the subjective assessment. Malocclusion may not be life-threatening but it is an important public health issue, which has a large impact on the individual and society in terms of discomfort, social and functional limitations. 3 Therefore, the impact of malocclusion on the quality of life of individuals may differ due to perceived needs.
While the use of health status measures to assess health related quality of life is well established in many areas of medicine, their use in dentistry has not been widespread. Traditionally, dentists are trained to recognize and treat diseases such as caries, periodontal disease and tumors. Consequently, various indices have been used to describe the prevalence of these diseases in the population. However, important as these objective measures are, they only reflect the endpoint of the disease processes. They give no indication of the impact of the disease process on function or psychosocial wellbeing. 4 Clinical indices of use in orthodontics in particular do not give adequate information on how malocclusion, though not life-threatening impacts on the quality of life of an individual. Therefore, indicators need to be further developed for use in orthodontics.
The need to develop patient-based measures of oral health status was first recognized by Cohen and Jago, 5 who indicated the lack of data relating to psychosocial impact of oral health problems at that time.
The aim of this study was to investigate malocclusion; to evaluate objectively orthodontic treatment needs in Nigerian schoolchildren using the Dental Aesthetic Index (DAI) and the impact malocclusion had on their quality of life.
SUBJECTS, MATERIALS, AND METHODS
The study conducted in Lagos, Nigeria, involved 805 children 410 (50.9%) females and 395 (49.1%) males) aged 12 to 16 years, from four randomly selected secondary schools obtained from the list of secondary schools, Local Educative District in Lagos State and the State Ministry of Education authorities respectively. Ethical approval was sought and obtained from the Ethics Committee of the Lagos University Teaching Hospital. Before the study commenced, written consent was obtained from the Ministry of Education and Local Education District in charge of the secondary schools in Lagos State. Consent was also obtained from parents/ guardians of the selected schoolchildren.
Inclusion criteria were age at the time of the study of 12 to 16 years, of Nigerian origin, subjects, who were not receiving or had not received any form of orthodontic treatment previously and subjects in permanent dentition stage of dental development. Subjects aged 12 to 16 years in mixed dentition stage of dental development and subjects who have received any form of orthodontic treatment were excluded from the study.
A pilot study was carried out on 20 schoolchildren under similar conditions to that used in the study. The data obtained was however not included in the final analysis. A prestructured questionnaire in English was administered to the schoolchildren in their classrooms.
One investigator (A.A.N) administered the questionnaire in the classroom on the scheduled days. Subsequently, the investigator (A.A.N) conducted a clinical examination of the participating schoolchildren for the occlusal status using the Dental Aesthetic Index (DAI) parameters according to Cons et al. 6 The following 10 components were measured:
1. Number of missing permanent incisors, canine and premolars teeth on the maxillary and mandibular arches. 2. Both maxillary and mandibular incisal segments assessed for crowding (0 = no segment crowded; 1 = 1 segment crowded; 2 = 2 segments crowded).
3. Both maxillary and mandibular incisal segments assessed for spacing (0 = no segments spaced; 1 = 1 segment spaced; 2 = 2 segments spaced). 4. The diastema in millimeters between the two permanent maxillary central incisors. 5. The largest irregularity in millimeters between anterior teeth in the maxillary arch. 6. The largest irregularity in millimeters between anterior teeth in the mandibular arch. 7. The largest anterior maxillary overjet was measured from the labio-incisal edge of the most prominent maxillary incisor to the labial surface of corresponding mandibular incisor in whole millimetres. 8. The largest anterior mandibular overjet was measured from the labioincisal edge of the most prominent mandibular incisor to the labial surface opposing maxillary incisor in whole millimetres 9. The largest anterior open bite to the nearest whole millimetres. 10. The antero-posterior molar relation: the largest deviation from normal on either side was assessed (0 = normal molar relation, 1 = mandibular first molar on either side ½ cusp either mesial or distal to maxillary first molar, 2= mandibular first molar on either side is one full cusp or more either mesial or distal to maxillary first molar).
The parameters measured from each subjects were multiplied by their rounded regression coefficients (weight), the addition of their products and addition of a constant number, the resulting sum is the Dental Aesthetic Index score. 7 The regression equation for obtaining a Dental Aesthetic Index (DAI) score is: DAI score = 6 x Missing Visible Teeth + 1x Crowding + 1 x Spacing + 3 x Diastema + 1 x Largest upper anterior irregularity + 1 x Largest lower anterior irregularity + 2 x anterior maxillary overjet + 4 x largest mandibular overjet + 4 x vertical anterior open bite + 3 x anteroposterior molar relation + 13 (constant number). 8 The Dental Aesthetic index is scored based on groups of severity of malocclusion and treatment need. The OHIP-14 11 was scored using simple count method (OHIP-SC) and the sum OHIP-14. OHIP"SC was counting the number of items to which a subject responded 'occasionally', 'fairly often' and 'often' regarded as impacts and 'hardly ever' and 'never' regarded as no impact. Sum OHIP is to sum the numeric response codes (0 for 'never', 1 for 'hardly ever', 2 for 'occasionally', 3 for 'fairly often' and 4 for 'very often') for all 14 items to produce single summary score for an individual. The sum OHIP score of 14 or less is indicative of no impact while score of 15 or more is indicative of impact. 12 Data processing and analysis were carried out with Epi-Info 2002 statistical software. Frequency tables were created for categorizing variables. Chi-square values was estimated and p-value was set at p = < 0.05.
RESULTS

Socio-Demographic Characteristics
A total population of 805 school children participated in this study. There were 410 (50.9%) females and 395 (49.1%) males, with the ages ranging from 12 to 16 years and a mean age of 14.5 ± 1.3years. The mean age for the female was 14.5 ± 1.3 years and for the males 14.6 ±1.3 years. The distribution of the subjects according to age and sex is shown in Table 1 . None of the schoolchildren had been treated orthodontically.
The social class groups were reduced from six to four classes. Social class 2 represented the largest socioeconomic group constituting 31.9% while the social class 1 was the smallest (18.6%), Table 1 .
Prevalence of Malocclusion
Irregularity of teeth was the most prevalent malocclusion trait among the study population with values of 78.9% and 72.2% for the maxillary and mandibular arches respectively. Dentoalveolar disproportion, manifesting as spacing and midline diastema accounted for about 59% and 31% respectively, while crowding was seen in 43% of the children. Other occlusal anomalies recorded were increased overjet (32.5%), reversed overjet (5%), and open bite (7%). Deviation from normal molar relationship was observed in 18.0% of the schoolchildren.
Maxillary irregularity was the most prevalent component seen in social classes 1, 2 and 3 (82.7%, 82.5% and 76.6% respectively) and in all the age groups (78.3%, 80.0%, 80.6%, 77.6% and 78.8% in ages 12, 13, 14, 15 and 16 years respectively). Mandibular irregularity was the most prevalent in social class 4 (78.4%). Missing teeth was the least prevalent component in social classes 1 (5.3%) and 3 (3.5%); while reversed overjet was the least prevalent component in social classes 2 (3.5%) and 4 (4.8%).There was a statistically significant age difference in the prevalence of increased maxillary overjet (> 3 mm) (p < 0.05) showing increased occurrence in 12 year olds (51.8%).
There was an almost equal distribution of prevalence of malocclusion in both sexes. Maxillary irregularity was the most frequently occurring component seen in both females and males (78.3% and 79.5% respectively), while missing teeth (3.9% and 5.1% in females and males 
Orthodontic Treatment Needs
The orthodontic treatment needs were assessed using the Dental Aesthetic Index (DAI). The orthodontic treatment needs of the study population had a total mean score of 30.1 ± 9.7, with mean scores of 30.13 ± 9.8 and 30.11 ± 9.7 for females and males respectively.
Twelve-year-olds and social class 1 had the highest mean score of 30.6 ± 11.2 and 31.7 ± 10.4, respectively while the least mean scores were in 13 year olds (28.8 ± 8.4) and social class 3 (29.2 ± 9.1). There were no statistically significant differences among gender, age, social class and mean DAI scores (χ Over one third (37.6%) of the study population were observed to have normal or minor malocclusions that did not need treatment. In 24.3% of the study sample, treatment need was mandatory. Treatment need was elective in 21%, and highly desirable in only 17%. About 39% of the females did not need orthodontic treatment, as against 36.7% of the males (Table 2) . Generally, gender distribution in treatment need categories was almost equal.
Oral Health Related Quality of Life
The majority of the population studied (85.3%) showed that the oral conditions had no effect on their quality of life, while in the minority (14.6%) there were some effects shown. The Likert scale response codes on OHIP and the frequency of reported impacts on the 14 activities of the OHIP -14 are reflected in Table 3 . The mean OHIP-14 was 6.48 ±7.98, also showing that the oral health status of the study population had no impact on their quality of life. The distribution of impact on OHIP-14 items (questions) using the simple count scoring methods ranked from the most impact of 46.2% (painful aching 2-a) to least impact of 7.7% (life less satisfying 7-a).
There were statistically significant gender differences (p< 0.05) in relation to the effect of some oral-health related quality of life (Table 4) . Males were found to have more trouble pronouncing words because of their teeth (23.3%). They were also more self conscious (22.3%), felt more tense (17.0%) and felt embarrassed more (18.7%) than females. Table 5 shows a statistically significant decrease in some oral healthrelated quality of life with increasing age of the study population. The questions that had significant differences were "Have you been self conscious?" (Psychological discomfort), "Have you felt a bit embarrassed?" (Psychological disability) and "Have you been totally unable to function?"(Handicap).
There were also statistically significant differences on the impact of some Oral health related Quality of life in relation to the socio-economic status of the study population. The children of Table 6 shows the relationship between orthodontic treatment need (DAI) and oral health related quality of life (OHIP-14). It reveals that 27.0% of the children with mandatory treatment (> 35) reported that their oral conditions had impact on their quality of life while the least impact on oral condition (16.0%) was observed in children with elective treatment needs (26) (27) (28) (29) (30) . Table 6 shows the relationship of the prevalence of malocclusion using the DAI components and its effects on their quality of life, the impact was most prevalent in maxillary irregularity (85.4%) and least prevalent with reversed overjet (7.6%). There were statistically significant differences (p < 0.05) in the occurrencies of missing teeth, diastema, maxillary irregularity and mandibular irregularity.
DISCUSSION
In this cross-sectional study, malocclusion and its impact on the quality of life were evaluated in randomly selected schoolchildren aged 12 to 16 years in Lagos, Nigeria. The study was conducted in public schools, which generally have children from a wide range of social background. The sample gave an overview of the potential Nigerian orthodontic service consumers in an urban area. The response rate to the questionnaire was 100% and all the responses of the questionnaires were used in the data analysis.
Orthodontic Treatment Needs
In this study, irregularity of teeth was the most common form of malocclusion seen and this was more common in the maxilla (78.9%) than in the mandible (72.8%). In a study in South Africa, 3 both maxillary (59.5%) and mandibular (53.1%) irregularities accounted for the most common forms of malocclusion. However the only difference between the prevalence of irregularity in the present study and the South African study 3 could be due to the difference between popula- 
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(example maxillary overjet, anterior crowding and anterior irregularity) are corrected with age because the child outgrows deforming habits and dental relationship. 21 There was no other statistically significant difference in malocclusion reported with socio demographic variables in this study.
About 38% of the population examined had a dental appearance that required slight or no orthodontic treatment. This prevalence is low when compared to other Nigerian studies. 13, 22, 23 The difference in prevalence values may be due to the genetic disposition and geographical location, Lagos being a cosmopolitan state with its different ethnic groups and interethnic marriages There was no statistically significant relationship between DAI score and age in this study. This finding is similar to the 14, 15 Missing teeth (4.5%) and reversed overjet (5.3%) were less prevalent in this study, which is similar to the findings by Otuyemi et al. 13 In the present study, tooth size " arch length discrepancy, which is said to be common among Nigerian adolescentshas spaced arches accounting for 58.8% and 43.2% for crowding. 16 Spacing conditions in Nigerians are commonly manifested as maxillary midline diastema which is often regarded as a sign of personal and natural beauty. 16 ,17 Similarly in this study, midline diastema was seen in almost one third of the study population. The high prevalence of midline diastema in the Nigerian population, compared to the low prevalence seen in Caucasians, had been earlier reported. 3, 14, [18] [19] [20] [21] In the present study, there was a statistically significant difference reported in malocclusion when relating maxillary overjet with age, showing a higher prevalence of increased maxillary overjet in 12-year-olds (51.8%). In this age group, a South African 3 study reported significantly a higher prevalence of normal maxillary overjet (1-3mm) in permanent dentition stage than in mixed dentition stage. It is suggested that the morphological variation observed with age may not relate to chronological age but to the stages of dental development. 2 Another study 21 comparing two age groups (11-13 and 14-16 year olds) found improvement of maxillary overjet, anterior crowding and anterior irregularity with age. These temporary malocclusions works of Otuyemi et al 13 and Baca-Garcia et al 14 but is in contrast to the findings of Estioko et al 21 who found a decrease in DAI scores with age. There was also no statistically significant gender difference seen in this study as has been reported in the literature on Nigerians. 13, 23 However, some studies found gender to be significantly related to DAI, with girls having lower DAI than boys. 3, 15, 23 There was also no statistically significant socioeconomic difference found in this study which is also similar to other studies. 13, 21, 23 However a significant socio-economic difference was observed in studies carried out by Baca-Garcia 14 and Onyeaso. 25 The study by Onyeaso 25 was on a demand population and not an epidemiological study.
Oral Health Related Quality of Life
In the present study, 15.0% of the population experienced an impact on their oral health related quality of life, which is lower than that reported by Oliveira et al. 26 Questions on physical pain were ranked the highest impacts, especially with painful aching (46.2%). This shows that many of the subjects had impacts on the Oral Health Related Quality of Life due to possibly decayed teeth and other painful oral conditions and not necessarily due to the malocclusion. Physical pain, functional limitation and psychological discomfort impact were the most frequently reported problems that affected people. 12 However, sight must not be lost of the very severe impact that malocclusion can have on some people's life to the extent that they feel totally unable to cope. This cannot readily be appreciated simply from knowledge of the clinical conditions that exist in a population. There is a need for dentists to consider how people live with their oral health state through the use of measures such as OHIP in order to appreciate where a person is so adversely affected by their dental condition that they are handicapped by it.
It was observed that there was statistically significant sex difference to the questions: "Had problems pronouncing words?", "Have you been selfconscious?", "Felt tense?" and "Have felt a bit embarrassed?" The boys had more impacts than girls. This could be associated with the fact that adolescence is an impressionable age for boys in terms of meeting girls, as it has been observed that at this stage in their lives most of them are concerned about the impression girls have about them in terms of outward appearance and speech. This is in contrast to the reports by Oliveira et al 26 and Steele et al 27 who found that females had more dental impact than males. Cultural differences could also account for the differences noted in the present Nigerian study and those of Oliveira et al 25 and Steele et al. 27 There was also statistically significant age difference to the questions "Have you been self-conscious?", "Have felt a bit embarrassed?" and "Have been totally unable to function?"; showing an increase in the quality of life (that is decrease in impact) with increasing age. This finding is similar to the report by Steele et al 27 who carried out a study in two countries, in the United Kingdom and Australia. The data from both countries showed a general trend towards lower OHIP scores with increasing age. These findings are also similar to the study by Oliveira et al 26 who reported increase in dental impact in 15-year-olds than those aged 16 years.
A statistically significant difference was observed on impact in relation to socio-economic status, showing a higher prevalence of impact in the social class 3 (Skilled workers) to the questions "Have been irritable?" and "Had painful aching?", while a higher prevalence of impact was found in social class 1 (Senior professionals) to the question "Have been self conscious?". This greater degree of self consciousness amongst the high social class is not a surprise, since children of higher socio-economic class have a higher expectation of themselves and from their peers and possibly they have increased awareness of how good occlusion should be. To maintain that social class they have to keep up with their appearance and they are always conscious of how they are portrayed by others. However, Oliveira et al 26 reported that adolescents from low social class experienced more dental impacts than those from high social class.
Quality of life of patients is not closely related to the orthodontic treatment needs of the patient assessed by the clinicians. 26 In this study, it was found that the impact on the oral health related quality of life was highest (27%) in the group that required mandatory treatment and lowest (16%) in the group that had elective treatment needs. An interesting observation noted was that in the group that did not require orthodontic treatment, the impact on their quality of life was 20.8%. This shows that patient's desire for treatment may not correlate with those of orthodontists whose assessments may be biased. This is similar to a study by
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Maloccusion and its Impact on the Quality of Life 29 reported that minor differences in dental aesthetics may have a significant effect on perceived Oral Health Related Quality of Life. There was a statistically significant difference (p < 0.05) on the impact of missing teeth, diastema, maxillary irregularity and mandibular irregularity on their quality of life. This shows that some form of malocclusion has an impact on their quality of life.
Reports on perception of malocclusion in Nigeria show that adolescent's consciousness of their malocclusion did not agree with their objectively determined orthodontic need. 22, 23, 30 This may indicate the patient's level of awareness in the population especially in the low socio-economic class. This suggests that if orthodontic treatment needs were based solely on orthodontic treatment need indices, many patients who do not actually have a psychosocial need for treatment would be treated. This has implications in any situation of prioritising patients for free or subsidised treatment. The results of the present study strongly suggest that it is more appropriate to supplement professionally determined orthodontic treatment needs, using indices such as Dental Aesthetic Index with an orthodontic quality of life measure for a better wholistic care for these patients.
Conclusion
Most Nigerian schoolchildren were found to have a dental appearance that needed orthodontic treatment, ranging from 'elective' to 'mandatory' treatment need. However, very few of them had components of the oral conditions that impacted on their quality of life. Adverse psycho-social effect on dental appearance may be a deterrent affecting quality of life of the individual even though orthodontic treatment is not required. This suggests that pscho-social need is very important in diagnosing patients for orthodontic treatment in addition to their treatment needs. More studies involving children from different areas of the country, especially rural settings are recommended.
